Age-related characterization of atrial adenosine A1 receptor activation: direct effects on chronotropic and inotropic function in the Fischer 344 rat.
Adenosine, an endogenously produced nucleoside, has direct negative chronotropic and inotropic effects on right and left atrial tissues, respectively. Age-related differences in the effects of A1 adenosine receptor activation on atrial rhythmic and contractile function were investigated in adult (6-8 months) and senescent (23-24 months) Fischer 344 (F344) rats. Senescent right atria (RA) were more sensitive to the negative chronotropic effects of R-phenylisopropyladenosine (R-PIA), a selective A1 receptor agonist, than adult RA (EC50: 4.8 +/- 0.7 vs 10.8 +/- 1.5 nM). However, senescent left atria (LA) were 15.4% less responsive to the maximal negative inotropic effects of R-PIA than adult LA. R-PIA did not significantly change resting force from basal values in either age group, but 90% relaxation time was prolonged threefold in senescent LA compared with adults. Radioligand binding experiments with 1,3-[3H]dipropyl-8-cyclopentylxanthine, a selective adenosine A1 receptor antagonist, showed a 56% greater density (Bmax) of adenosine A1 receptor in senescent than adult without differences in affinities (Kd). The increased sensitivity of senescent RA to the negative chronotropic effects of adenosine A1 receptor stimulation suggests a role for adenosine in abnormal sinus node function that occurs more frequently with age. Adenosine A1 receptor stimulation has more effect on relaxation than contraction in senescent LA compared with LA from adult F344 rats. However, the increase in density of adenosine A1 receptors suggests a functional dissociation between the availability of binding sites and receptor activation.